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Confining attention to the first of the above lists, since the value of the second m this connection is doubtful, it will be seen that excepting some ill-defined cases, all of the seeming irregularities in the temperature curve , and all of the known volcanic eruptions, are satisfactorily accounted for.
It may be concluded, therefore, that the variations in the average temperature of the atmosphere of the kind and magnitude shown by actual records depend jointly upon volcanic eruptions, through the action of dust on radiation, as already explained, and upon sun-spot numbers, through, presumably, some intermediate action they have upon, the atmosphere— possibly of the nature explained in the next
MEagnitude and Importance of Actual Temperature Changes. — The actual temperature range from sun-spot maximum to sun-spot minimum varies, roughly, from 0.5° to 1° C., or possibly more, while the effect of volcetnic dust appears to be fully as great — on rare occasions, even much greater. In some ways, and in respect to many things, a range of average temperatures of even 1° C. is well nigh negligible, and, therefore, however important the results may seem to the scientist, the ultra-utilrfcsirian would be justified in asking, "What of it?"
MCuch of it, in a distinctly practical, as well as in a purely scientific, sense, as Is true of every fact of nature. For instance, during the summer, or growing season, a change of 0.5° C. produces a latitude shift of the isotherms by fully 80 miles. Hence, if there is little or no volcanic dust to interfere, during sun-spot minima, cereals, and other crops, may be succossf ully grown 50 to 150 miles farther north (or south in the southern hemisphere) than at the times of sun-spot maxima. This, alone, is of great practical importance, especially to those who live near the thermal limits of crop production.
In addition to changing the area over which crop production is possible, a change of average temperature also affects, in some cases gregutly, the time of plant development. Thus, Walter1 has shown that a ch.a,nge of only 0.7° C. may alter, and in Mauritius has been observed actually to alter, by as much as an entire year, the time required for the matxiriiig of sugar cane. Hence, the temperature changes that normally accompany sun-spot variations, though small in absolute magnitude, are of groat importance, and, by availing ourselves of the reasonable fore-kno^vledge we have of these changes, may easily be made of still greater importance.
In forecasting these small, but important, climatic changes, it must be distinctly remembered that to the fairly periodic, and, therefore, predictable, sun-spot influence must be added the irregular, and unpre-
1 e ' On the Influence of Forests on Rainfall and the Probable Effect of ' Deboise-ment, * on Agriculture in Mauritius," 1908.

